Five samples of four Saussurea species, S. hieracioides, S. stella, S. graminea, and S. tatsienensis, collected in Sichuan Province, China were studied and seven new diynes and a new alkene derivatives were isolated along with 16 known compounds. Absolute configurations of two of the new compounds were established using a modified Mosher's method.
Compound 1 exhibited a molecular ion peak at m/z 404 and the molecular formula was determined to be C 25 H 24 O 5 by HRMS. The IR spectrum showed the presence of a hydroxy (3344 cm -1 ), and two carbonyl groups (1732 and 1713 cm -1 ), which was supported by the 13 C NMR spectrum ( 167.1 and 169.7) ( Table 3 ). The 13 C NMR spectrum indicated the presence of two methyl, two methylene, eleven methine, and eight quaternary carbons. This compound is deduced to have a benzene ring from the chemical shifts ( H 6.5-7.8,  C 115-145, Tables 1 and 3 ) and the HSQC spectrum. The four carbons resonating at  73.6, 78.4, 80.6, and 82.7 were assignable to sp carbons, accounting for the total 14 degrees of unsaturation. The presence of triple bonds was supported by the absorption at 2222 cm -1 in the IR spectrum. The COSY correlations account for the connections between H-5' and H-6', from H-1 to H-4, between H-5 and H-6, and between H-13 and H-14. The HMBC correlations between H-14 and C-10, C-11, and C-12, between H-7 and C-9, between H-6 and C-8, between H-7 and C-5, between H-3 and C-5, between H-2 and C-4, between H-1 and C-1' and between H-3' and C-5' were detected. From these observations, the structure of this compound was deduced to be a diacylated 14-carbon acetylene derivative. The acyl groups were acetate, substituted at C-3, and p-hydroxycinnamate, substituted at C-1 (Figure 2 ). The positions of the double bonds are C-4 to C-7 from the HMBC spectrum; however, those of the triple bonds were not indicated by these spectra. At least one triple bond is connected to C-7, because long-range correlations were detected, as shown in Figure 2 . Although no decisive correlation was detected between C-9 and C-10, the triple bonds should be connected here. Compound 2 showed a molecular ion peak at m/z 364 and the molecular formula was determined to be C 23 ) group. The COSY and HMBC spectra showed the correlations shown in Figure  3 . This compound has four methylenes (C-1 to C-4) and a hydroxy group at C-5 ( 71.5), indicated by the COSY spectrum ( Figure 3) . As in the case of compound 1, the connectivity between the two NPC Natural Product Communications triple bonds was not indicated by the HMBC spectrum. However, the two partial units, one from C-1 to C-8 and the other from C-11 to C-14, can only be connected between C-9 and C-10. The molecular formula of compound 3 was determined to be C 23 H 24 O 3 and the IR spectrum showed the presence of hydroxy and carbonyl groups. The 13 C NMR spectrum indicated the presence of a carbonyl ( 167.2) and a benzene ring, as well as six sp 2 and four sp carbons (Table 3 ). The COSY and HMBC correlations were detected as shown in Figure 4 . This compound has two methylenes more than compound 1 (C-1 to C-4) and one more methylene at C-7. The difference from compounds 1 and 2 is the geometry of the double bond at C-5 and C-6. The coupling constant for H-5 and H-6 was 10.7 Hz, suggesting the Z-geometry for this double bond. pHydroxycinnamate is substituted at C-1, as indicated in Figure 4 . Four sp carbons are similarly substituted at C-8 to C-11. The molecular formula of compound 4 was C 17 H 25 O and the IR spectrum indicated the presence of a hydroxy, but no carbonyl group. The COSY and HMBC spectra indicated the correlations shown in Figure 5 . The carbon chain length was 17 with two double bonds and two triple bonds. Their positions were determined by the HMBC spectrum, as shown in Figure 5 . Although the connection between C-12 and C-13 was not indicated by the spectra, only this position was possible in this molecule. The absolute configuration at C-8 was determined (vide infra). Compound 5 has a ten-carbon chain, shown by spectroscopic data. Its molecular formula is C 20 H 28 O 4 . The presence of one carbonyl group was shown by IR and 13 C NMR spectra. The presence of a tri-substituted benzene ring was indicated by the 1 H NMR spectrum. The substitution pattern was determined by the long-range correlations. The COSY and HMBC spectral data shown in Figure 6 clearly established the linear structure of compound 5. The geometry at C-4 and C-5 was Z, because the coupling constant was 10.8 Hz, and that of C-2' and C-3' was E, with the coupling constant 15.9 Hz (Table 2 ). Compound 6 has two hydroxy (3319 cm -1 ) and one carbonyl (1713 cm -1 ) groups and the molecular formula C 23 H 24 O 4 was determined by HRMS. The analysis results of COSY and HMBC spectra are shown in Figure 7 . This compound also had a 14-carbon chain with two double and two triple bonds. The position of one double bond was at C-4 and C-5 with E geometry (15.9 Hz) and the other at C-12 and C-13 with E geometry (15.9 Hz). The positions of the triple bonds were C-8 to C-11, although direct evidence was not shown. The molecular formula of compound 7 was C 24 H 26 O 5 , 30 amu larger than compound 6. The differences between these two compounds were the presence of a methoxy group and trisubstituted benzene ring in compound 7. Otherwise, these two are very similar. The COSY correlations were detected as shown in Figure 8 and the structure was determined as depicted in the formula. The molecular formula of compound 8 was C 20 H 26 O 4 , determined by HRMS. The presence of a carboxy group (3500-2900 cm -1 ) and two carbonyl groups was indicated by the 13 C NMR spectrum ( 169.0 and 179.9), and one to an acetyl group ( 1.62, Table 2 ). The 18-carbon chain was revealed by the COSY and HMBC spectra. The absolute configurations of compounds 4 and 8 were determined using the modified Mosher's method. [10] [11] [12] [13] , 21 [14] , and 22 [15] , umbelliferone (23) [16] , and scopoletin (24) [17] (Figure 11 ). The components of each sample are summarized in Table 4 .
Studies on four Saussurea species
In conclusion, we isolated 24 compounds, 8 of which were new, from 4 species of Saussurea collected in Sichuan Province, China. As shown in Table 4 , the weights of root extracts were less than those of leaves; however, more compounds were isolated from the roots than leaves in most of the species. These species contain Extraction and purification: Dried material was extracted with EtOAc at rt and the extracts conc in vacuo to afford a residue. The residue was purified by silica gel CC (n-hexane-EtOAc gradient) to give fractions that were further separated by HPLC to provide pure compounds. The weight of each compound is listed in Table 4 . Compound 8 (5.4 mg) was treated with NaOMe (13 mg) in MeOH (1 mL) at rt for 5 h to give the hydroxy acid (5.0 mg), which was treated with MTPA-Cl as above. The results are shown in Figure  10 .
